Immunoelectron microscopic localization of alpha-actinin and actin in embryonic hamster heart cells.
Myofibrillogenesis in developing cardiac cells of the Syrian hamster from early embryonic stages through newborn was studied by electron microscopy, immunofluorescence microscopy and immunoelectron microscopy. alpha-Actinin and actin were localized at light and electron microscopic levels in embryonic heart cells which had been fixed in a periodate-lysine-paraformaldehyde or a glutaraldehyde-formaldehyde mixture, and embedded in Lowicryl K4M. Indirect staining methods were used for immunofluorescence staining of thick sections and immunoferritin staining of thin sections. The earliest evidence of myofibrillogenesis in embryonic myocardial cells was the presence of many randomly arranged thin (6 nm) filaments and a few scattered thick filaments (15 nm) near the plasma membrane. alpha-Actinin was detected in a semi-continuous, diffuse layer in some portions of the cell just beneath the plasma membrane in association with the filamentous collections. Later in development, alpha-actinin coalesced into Z-plaques at the membrane as the filaments arranged into parallel arrays. Actin was localized in the thin filaments as expected. In later stages of development, alpha-actinin was observed at the Z-lines and intercalated discs of the mature myofibrils while actin was localized at both the I-band and Z-line. Our results suggest that myofibrillogenesis is initiated at the plasma membrane and that Z-plaques are precursors of myofibrillar Z-bands and may serve as organizing centers for myofibrillogenesis in developing cardiomyocytes.